A novel mechanism of phenotypic heterogeneity demonstrated by the effect of a polymorphism on a pathogenic mutation in the PRNP (prion protein gene).
Fatal familial insomnia (FFI) is a subacute dementing illness originally described in 1986. The phenotypic characteristics of this disease include progressive untreatable insomnia, dysautonomia, endocrine and motor disorders, preferential hypometabolism in the thalamus as determined by PET scanning, and selective thalamic atrophy. These characteristics readily distinguish FFI from other previously described neurodegenerative conditions. Recently, FFI was shown to be linked to a mutation in the prion protein gene (PRNP) at codon 178, which results in the substitution of asparagine for aspartic acid. As such, FFI represents the most recent addition to the growing family of prion protein-related diseases. The mutation that results in FFI had previously been linked to a subtype of familial Creutzfeld-Jakob disease (178Asn CJD). The genotypic basis for the difference between FFI and 178AsnCJD lies in a polymorphism at codon 129 of the mutant prion protein gene: 129Met 178Asn results in FFI, 129Val 178Asn in CJD. The finding that the combination of a polymorphism and a single pathogenic mutation result in two distinct conditions represents a significant advance in our understanding of phenotypic variability.